The essential oils from the stems, the leaves, and the flowers of Pogostemon auricularius, growing wild in Vietnam, were obtained by hydrodistillation and analyzed by gas chromatography -mass spectrometry. The essential oils were dominated by sesquiterpenoids (62.3-71.0%) and diterpenoids (23.9-27.3%), with β-caryophyllene (20.7-31.5%), α-humulene (8.9-14.1%), and (E,E)-geranyl linalool (14.0-19.6%) as major components. The abundant concentrations of β-caryophyllene and α-humulene, known analgesic and anti-inflammatory agents, likely account for the traditional use of P. auricularius in Vietnam to treat fevers, malaria, and sore throat.
The chemical compositions of the essential oils from the stems, the leaves, and the flowers of P. auricularius from Vietnam are summarized in Table 1 . A total of 213 compounds were identified in the essential oils, representing 95.0%, 97.3%, and 98.9% of the compositions, respectively. Sesquiterpenoids and diterpenoids made up the bulk of the essential oil compositions, with β-caryophyllene (20.7%, 31.5%, and 30.8%, respectively), (E,E)-geranyl linalool (19.6%, 14.0%, and 19.4%, respectively), α-humulene (8.9%, 14.1%, and 14.0%, respectively), α-ylangene (4.4%, 6.8%, and 8.6%, respectively), and cembrene (3.2%, 5.8%, and 4.3%, respectively) as major components. The essential oil composition of P. auricularius has been previously reported by Thai and co-workers [15] . These authors reported the major components to be β-panasinsene (41.7%) and α-panasinsene (12.0%). This report is unreliable, however, since retention indices were apparently not used in their analysis. In this present work, we find no evidence for either of the panasinsenes.
Several reports on Pogostemon essential oil compositions have appeared in the literature, and some examples of these are listed in Table 2 for comparison. As was the case with P. auricularius in this present work, most of the Pogostemon species examined have sesquiterpenoids dominating their essential oils, including P. benghalensis [16] , P. cablin (patchouli) [17] [18] [19] , P. escholtzioides [9] , and P. travancoricus [18, 20] . Pogostemon plectranthoides is unique in that its essential oil was dominated by monoterpenoids [21] , while the leaf essential oil of P. heyneanus had acetophenone as its major component [22] . Flowers  801  2-Methylhept-2-ene  tr   b   ------834  4-Methylhexan-3-one  tr  tr  tr  882  2-Butylfuran  tr  ------896  2,5-Diethyltetrahydrofuran  tr  tr  0.1  900  Nonane  ------tr  902  Heptanal  ------tr  927  4-Methylheptan-3-one  ------tr  932 α-Pinene 0.9 0.4 0.9 947 α- Fenchene  ------tr  948  Camphene  tr  ---tr  952  Thuja-2,4(10)-diene  ------tr  971  Sabinene  tr  ------975  1-Octen-3-one  ------tr  977  β-Pinene  tr  ------977 1 a RI = "Retention Index", determined with respect to a homologous series of n-alkanes on a ZB-5 capillary column. b tr = "trace" (< 0.05%).
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The major component in P. auricularius essential oils, β-caryophyllene, has shown analgesic [23] [24] [25] , anesthetic [26] , and anti-inflammatory [23, 27] activities. These effects are apparently mediated through binding of β-caryophyllene to the type 2 cannabinoid receptor (CB 2 ) [27] [28] [29] . Interestingly, α-humulene has also shown anti-inflammatory effects [30] , but does not bind CB 2 [28] . The analgesic and anti-inflammatory properties of β-caryophyllene and α-humulene may account for the use of P. auricularius in Vietnamese traditional medicine to treat fevers and sore throat. 
Experimental
Plant Material: Mature leaves, stems and flowers of harvested P. auricularius from plants growing wild in Hoa Vang district, Da Nang, Vietnam (16°02'17.7"N 108°07'44.5"E), in September 2017. The plant was identified by V.T. Pham and a voucher specimen (PVTDN001-2017) has been deposited at the Herbarium of Hanoi University of Science (HNU), Vietnam National University. Plant materials were air-dried at room temperature (≈25°C). Subsequently, 0.5-kg samples of the plant materials were shredded and hydrodistilled for 3 h using a Clevenger type apparatus.
Gas Chromatography -Mass Spectrometry: Each of the essential oil samples from Pogostemon auricularius was analyzed by GC-MS as previously described [31] : Shimadzu GCMS-QP2010 Ultra, electron impact (EI, electron energy 70 eV), scan range 40-400 atomic mass units, scan rate 3.0 scans/sec, ZB-5 fused silica capillary column, He carrier gas (head pressure 552 kPa, flow rate 1.37 mL/min), injector temperature 250°C, ion source temperature 200°C. The GC oven temperature program: 50°C initial temperature, increased 2°C/min to 260°C. Essential oil samples were diluted to 5% w/v in dichloromethane and 0.1-μL injections with a 30:1 splitting mode were carried out. Identification of the essential oil components were based on comparison of the mass spectral fragmentation patterns with those reported in the Adams library [32] and our own in-house library [33] , and their retention indices, determined by reference to a homologous series of n-alkanes. The percentages of each component are reported as raw percentages based on total ion current without standardization.
